detected by in-vitro experiments, and the role of
chemotaxis in vivo is not established. It is,
however, very likely that it is important in the
accumulation of leukocytes in inflammatory
lesions, for a correlation has been shown be-
tween the chemotactic properties of various
compounds and their in-vivo capacity to induce
migration of polymorphs.

Conclusions. In their number and complexity,
chemotactic agents in acute inflammatory lesions
resemble potential mediators of increased vas-
cular permeability. Some agents have both pro-
perties, e.g. prostaglandin El, complement pro-
ducts and fibrinopeptides. However, increased
vascular permeability and emigration of poly-
morphs occur independently, of ten from different
vessels and at different times during the inflam-
matory response. This is not surprising in view of
the important role of direct endothelial injury in
increased permeability, (p. 53.)

The mechanism of chemotaxis

Chemotactic agents for polymorphs are many and
diverse, and so it is unlikely that recognition of each
depends on the existence of specific receptor sites on
the cell surface. Wilkinson (1974) has suggested that
hydrophobic chemical groups are important in con-
ferring chemotactic properties, and this would ex-
plain why mild denaturation or proteolytic digestion
of some proteins renders them chemotactic, for such
treatment exposes hydrophobic groups. This pro-
posal is supported also by the demonstration that
coupling of non-polar (hydrophobic) groups to pro-
teins renders them chemotactic, while polar groups
are without this effect.

Polymorphs which have responded to a chemo-
tactic agent become refractory to this and other
chemotactic agents, although they can still phago-
cytose and kill bacteria. In explanation, it has been
proposed that chemotactic agents operate by activat-
ing the enzyme serine esterase, which is present in
inactive form on the cell surface. Once activated, the
enzyme decays rapidly and is apparently not re-
generated by the polymorph. In support of this pos-
sibility, agents which inhibit serine esterase suppress
chemotactic responses. In preliminary experiments,
Wilkinson et a/, (1977) have made use of chemo-
tactic agents labelled with a fluorescent dye. They
have shown that such agents bind diffusely to the
surface of responding cells, but after an hour or so
the agent aggregates at one part of the cell surface
and is then ingested by the cell. These changes are
accompanied by loss of chemotactic responsiveness
and immobilisation of the cell: they are consistent
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with removal from the cell surface of serine esterase
or some other agent necessary for chemotaxis.

Movement of leukocytes is probably effected by
the contraction of myofibrils formed by polymerisa-
tion of actin and myosin and attached to the inner
side of the plasma membrane. Wilkinson (1974) has
proposed that direction of movement is controlled
by the cell's microtubule system and this is supported
by the demonstration that colchicine, which inhibits
the polymerisation of tubulin to form microtubules,
renders the cell incapable of chemotactic responses
without interfering with their random motility.

In most acute inflammatory lesions, eosino-
phil polymorphs emigrate from the vessels in
relatively small numbers. They are reported to
respond chemotactically to some bacterial pro-
ducts and to cleavage products of C5. Their
behaviour in inflammation caused by allergy is
described on p. 148.

Very few basophil leukocytes are observed in
most acute inflammatory reactions.

Emigration of monocytes

Neutrophil polymorphs emigrate earlier and
more rapidly than monocytes, so that in short-
lived acute inflammation the peak of poly-
morph emigration has passed before monocytes
emigrate in significant numbers. In more pro-
longed inflammation due to pyogenic bacterial
infection, emigration of polymorphs continues
until most of the bacteria have been destroyed,
and only then do monocytes emigrate in large
numbers. It is thus apparent that different fac-
tors control emigration of polymorphs and
monocytes. Chemotactic responses of mono-
cytes have not yet been investigated extensively,
but it is apparent that both monocytes and
macrophages are attracted by some of the
agents which are chemotactic for polymorphs,
for example some bacterial products, cleavage
products of C5 and kallikrein.

In inflammation due to infection with some
bacteria, e.g. Myco. tuberculosis and S. typhi,
emigration of polymorphs is transient or
absent, and most of the emigrating cells are
monocytes and lymphocytes. The role of cell-
mediated immunity in such responses is discus-
sed in Chapter 7, but monocyte emigration also
predominates in the experimentally-induced
reaction to relatively inert foreign material,
such as carrageenan and synthetic polymers,
which are unlikely to invoke an immunological